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DETAILED ACTION 

1 . It is hereby acknowledged that the following papers have been received that placed of record in 
the file: amendment received on 1 1/07/2007. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 2, 4-6, 8-14, 16, 18, 20-26, and 31-38 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Borkar et al., "iWarp: An Integrated Solution to High-Speed Parallel Computing" 
(Hereinafter Borkar) in view of Barat et al., "Reconfigurable Instruction Set Processors: A Survey" 
(Hereinafter Barat). 

4. Referring to claim 1, Borkar has taught a system for processing applications, the system 
comprising: 

a plurality of processor nodes [iWarp cells; Fig. 1] with each processor node comprising: 

a processing element [computation agent; Fig. 1] configured to execute at least one of 

the applications [section 2.1], 

a first communication interface [first input port/output port pair] including a first array 

interface module configured to interface to a first other member of the plurality of processor nodes 

[The communication agent of each iWarp cell has 4 input ports and 4 output ports configured to 

interface to other iWarp cells; section 2.1] \ 

a first standard input/output interface [first input port/output port pair] configured to 

communicate with a first input/output device [The communication agent ofqach iWarp cell has 4 

input ports and 4 output ports configured to interface to other iWarp cells; section 2. 1], 



Application/Control Number: Page 3 

10/750,714 

Art Unit: 2181 

a second communication interface [second input port/output pair] including a second 
array interface module configured to interface to a second other member of the plurality of 
processor nodes [The communication agent of each iWarp cell has 4 input ports and 4 output 
ports configured to interface to other iWarp cells; section 2. 1], 

a second standard input/output interface [second input port/output pair] configured to 
communicate with a second input/output device [The communication agent of each iWarp cell has 
4 input ports and 4 output ports configured to interface to other iWarp cells; section 2. 1]\ and 
a plurality of links interconnecting the plurality of processor nodes [buses; section 2.2]. 
Borkar has not taught that the plurality of processor nodes additionally comprise a software 
extensible device configured to provide additional new instructions to a set of standard instructions for the 
processing element wherein the new instructions can be programmed by software. 

Barat has taught coupling a reconfigurable processing unit (RPU) to a microprocessor to provide 
additional new instructions to a set of standard instructions for the microprocessor wherein the new 
instructions can be programmed by software [section 1, "Introduction"]. 

At the time the invention was made, it would have been obvious to a person of ordinary skill in the 
art to modify the iWarp cells of Borkar to each comprise a software extensible device (i.e. an RPU) 
coupled to the computation unit of each iWarp cell thereby providing additional new instructions to a set of 
standard instruction for the computation unit wherein the new instruction can be programmed by software 
as taught by Barat. 

The suggestion/motivation for doing so would have been that processing is more specialized 
thereby accelerating execution and increasing performance [section 1, "Introduction"]. 

5. Referring to claim 2, Borkar and Barat have taught the system of claim 1 wherein each one of the 
processor nodes are on separate chips [Borkar; 1 st paragraph of introduction]. 

6. Referring to claim 4, Borkar and Barat have taught the system of claim 1 wherein two or more of 
the plurality of the processor nodes are configured in an array [Borkar; section 3]. 
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7. Referring to claim 5, Borkar and Barat have taught the system of claim 1 wherein the software 
extensible device comprises an instruction set extension fabric [Barat; Since the RPU extends the 
instruction set, it is an instruction set extension fabric]. 

8. Referring to claim 6, Borkar and Barat have taught the system of claim 1 wherein the software 
extensible device comprises a programmable logic device [Barat; section 3.3]. 

9. Referring to claims 8 and 20, taking claim 8 as exemplary, Borkar and Barat have taught the 
system of claim 1 wherein at least one of the first communication interface and the second 
communication interface is configured to communicate using message passing [Borkar; 1 st paragraph of 
section 4.1.1]. 

10. Referring to claims 9 and 21 , taking claim 9 as exemplary, Borkar and Barat have taught the 
system of claim 1 wherein at least one of the first communication interface and the second 
communication interface is configured to communicate using channels between the processor nodes 
[Borkar; (> h paragraph of section 4.1.1]. 

11. Referring to claims 10 and 22, taking claim 10 as exemplary, Borkar and Barat have taught the 
system of claim 9 wherein at least one of the first communication interface and the second 
communication interface is configured to perform time division multiplexing using the channels between 
the processor nodes [Borkar; tf h paragraph of section 4. 1. 1]. 

12. Referring to claims 11 and 23, taking claim 11 as exemplary, Borkar and Barat have taught the 
system of claim 9 wherein at least one of the first communication interface and the second 
communication interface is configured to perform spatial division multiplexing using the channels between 
the processor nodes [Borkar; 6i h paragraph of section 4.1.1]. 

13. Referring to claim 12, Borkar and Barat have taught the system of claim 1 wherein at least one of 
the first communication interface and the second communication interface comprises a processor network 
interface [Borkar; the communication interfaces interface a network of processor; section 3]. 

14. Referring to claim 13, Borkar and Barat have taught the system of claim 1 wherein at least one of 
the first communication interface and the second communication interface comprises a processor network 
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switch [Borkar; the communication interfaces switch communications in a network of processors; section 
31 

15. Referring to claim 14, Borkar and Barat have taught the system of claim 1 wherein at least one of 
the first communication interface and the second communication interface comprises a standard 
input/output interface configured to receive the additional previously presented instructions [Borkar; the 
input/output ports of the communication agent communicate instructions of the system (section 2. 1), 
which include the additional previously presented instructions]. 

16. Referring to claim 16, Borkar and Barat have taught the system of claim 1 wherein at least one of 
the first communication interface and the second communication interface comprises a 
multiplexer/demultiplexer [Borkar; since multiplex communication is performed (6> h paragraph of section 
4. 1. 1), there is inherently a multiplexer/demultiplexer]. 

17. Referring to claim 18, Borkar has taught a method for a system with multiple processor nodes, 
the method comprising: 

executing an application in at least one processing element [computation agent; Fig. 1] in a 
plurality of the processor nodes [iWarp cells; Fig. 1] [section 2. 1]\ 

communicating using a first communication interface [first input port/output port pair] including a 
first array interface module [first input port] configured to interface to a first other member of the plurality 
of processor nodes [section 2. 1 ]\ 

determining if a neighboring device is a member of the plurality of processor nodes [Since 
communication depends upon the neighboring device, there is inherently a determination if the 
neighboring device is a member of the plurality ofiWarp cells; section 2.2]\ 

if the neighboring device is a member of the plurality of processor nodes, communicating to the 
neighboring device using a second communication interface including a second array interface module [If 
the neighboring device is one of the iWarp cell, then communicate using the second input/output port pair; 
2 nd paragraph of section 2. 2]\ 

if the neighboring device is not a member of the plurality of processor nodes, communicating to 
the neighboring device using a standard input/output interface of the second communication interface [If 
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the neighboring device is not one of the iWarp cells, then communicate using a first port of the peripheral 
interface; 3 rd paragraph of section 2.2]. 

Borkar has not taught providing an additional new instruction to a set of standard instructions for 
the processing element, using at least one software extensible device in the plurality of the processor 
nodes, wherein the new instructions can be programmed by software. 

Barat has taught providing an additional new instruction to a set of standard instructions for a 
microprocessor, using at least one reconfigurable processing unit (RPU) in a processor node, wherein the 
new instructions can be programmed by [section 1, "Introduction"]. 

At the time the invention was made, it would have been obvious to a person of ordinary skill in the 
art to modify the iWarp cells of Borkar to each comprise a software extensible device (i.e. an RPU) 
coupled to the computation unit of each iWarp cell thereby providing an additional new instruction to a set 
of standard instructions for the computation unit wherein the new instructions can be programmed by 
software as taught by Barat. 

The suggestion/motivation for doing so would have been that processing is more specialized 
thereby accelerating execution and increasing performance [section 1, "Introduction"]. 

18. Referring to claim 24, Borkar and Barat have taught the method of claim 18 further comprising 
compiling the application [Borkar; It is inherent that in order to execute the application it must be 
compiled]. 

19. Referring to claim 25, Borkar and Barat have has taught the method of claim 18 further 
comprising loading the application into one of the plurality of the processor nodes [Borkar; It is inherent 
that in order for an application to be executed in a processor node the application is loaded into the node]. 

20. Referring to claim 26, Borkar and Barat have taught the method of claim 18 further comprising 
configuring one of the processor nodes to select between an array interface module and a standard 
input/output interface based on a type of the neighboring device [Borkar; communication depends on 
whether the neighboring device is a peripheral or iWarp cell (section 2.2). Therefore, there is inherently a 
selection between the iWarp cell interface and the peripheral interface]. 
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21 . Referring to claim 31 , Borkar and Barat have taught the system of claim 1 wherein each 
processor node further comprises: 

a third communication interface [Borkar; third input port/output port pair] including a third array 
interface module configured to interface to a third other member of the plurality of processor nodes, and 

a third standard input/output interface [Borkar; third input port/output port pair] configured to 
communicate with a third input/output device [Borkar; section 2.1], and 

a fourth communication interface [Borkar; fourth input port/output port pair] including a fourth 
array interface module configured to interface to a fourth other member of the plurality of processor 
nodes, and 

a fourth standard input/output interface [Borkar; fourth input port/output port pair] configured to 
communicate with a fourth input/output device [Borkar; section 2.1]. 

22. Referring to claim 32, Borkar and Barat have taught the system of claim 1 wherein the first 
communication interface is configured to communicate through the first array interface module if the first 
communication interface is coupled to the first other member of the plurality of processor nodes, and to 
communicate through the first standard input/output interface if the first communication interface is 
coupled to the first input/output device [Borkar; section 2.1]. 

23. Referring to claim 33, Borkar and Barat have taught the system of claim 1 wherein two or more of 
the plurality of processor nodes are configured in a one-dimensional array [Borkar; 5th paragraph of 
Introduction; section 3]. 

24. Referring to claim 34, Borkar and Barat have taught the system of claim 1 wherein three or more 
of the plurality of the processor nodes are configured in a non-rectangular configuration [Borkar; 5th 
paragraph of Introduction; section 3]. 

25. Referring to claim 35, Borkar and Barat have taught the system of claim 10 wherein the time 
division multiplexing provides a guaranteed bandwidth for a communication between the processor nodes 
[Borkar; 6th paragraph of section 4.1.1]. 
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26. Referring to claim 36, Borkar and Barat have taught the system of claim 1 wherein the first 
communication interface is configured to guarantee a bandwidth for a communication between two of the 
plurality of processor nodes [Borkar; 6th paragraph of section 4.1 .1]. 

27. Referring to claim 37, Borkar and Barat have taught the method of claim 18 further comprising: 
determining if another neighboring device is a member of the plurality of the processor nodes 

[Borkar; Since communication depends upon the neighboring device, there is inherently a determination if 
the neighboring device is a member of the plurality of iWarp cells; section 2.2]; 

if the another neighboring device is a member of the plurality of processor nodes, communicating 
to the another neighboring device using a third communication interface including a third array interface 
module [Borkar; If the neighboring device is one of the iWarp cell, then communicate using the third 
input/output port pair; 2nd paragraph of section 2.2]; and 

if the another neighboring device is not a member of the plurality of processing nodes, 
communicating to the neighboring device using a standard input/output interface of the third 
communication interface [Borkar; If the neighboring device is not one of the iWarp cells, then 
communicate using a second port of the peripheral interface; 3rd paragraph of section 2.2]. 

28. Referring to claim 38, Borkar and Barat have taught the method of claim 18 wherein the 
communicating using the first communication interface uses the first array interface module and uses time 
division multiplexing, the time division multiplexing providing a guaranteed bandwidth for a 
communication to the first other member of the plurality of processing nodes [Borkar; 6th paragraph of 
section 4.1.1]. 

29. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Borkar in view of Barat 
and further in view of the examiner's taking of official notice. 

30. Referring to claim 3, Borkar and Barat have taught the system of claim 1 , wherein a single 
processor node (iWarp) is on a chip [Borkar; 1 st paragraph of introduction]. 

Borkar and Barat have not explicitly taught that at least two of the processor nodes are on the 
same chip. 
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At the time the invention was made, it would have been obvious to one of ordinary skill in the art 
to modify the system of Borkar and Barat such that at least two iWarp cells (i.e. processor nodes) are on 
the same chip. 

The motivation for doing so would have been to reduce communication latency caused by off-chip 
signal transmission as would have been recognized by one of ordinary skill in the art. 



Response to Arguments 

31 . Applicant's arguments filed 1 1/07/2007 have been fully considered but they are not persuasive. 

32. Applicant argues the novelty/rejection of the claims, in substance that: 

a. "First, there is no motivation to combine the RPU of Barat with the iWarp of Borkar" (page 
10) 

b. "Second, even if the RPU of Barat were combined with Borkar, the Examiner has not 
established an expectation of success in 'accelerating execution and increasing performance"' 
(page 11) 

c. "Third, Barat teaches away from the combination" (page 11) 

d. "There is no teaching or suggestion that in survey article [Barat] of using an RPU in a 
processor array or with multiple processors" (page 12) 

e. "[NJeither Borkar nor Barat teach 'a first standard input/output interface configured to 
communicate with a first input/output device ... and a second standard input/output interface 
configured to communicate with a second input/output device'" (page 15) 

f. "[T]he missing element of 'determining if a neighboring device is a member of a plurality 
of processor nodes' is not inherent" (page 18) 

33. These arguments are not found persuasive for the following reasons: 

34. Regarding point a, the examiner notes that Barat specifically directed at combining a 
microprocessor with reconfigurable logic (i.e. a software extensible device). Barat states that a benefit of 
this combination is that the reconfigurable processor combination would "accelerate the execution of the 
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applications it was designed for." [section 1; 1 st and 2 nd paragraphs] Therefore, this is a motivation to 
combine the RPU of Barat with the iWarp of Borkar. 

35. Regarding point b, although Barat states that there is not always an improvement from adding an 
RPU to a processor, Barat as a whole is directed at coupling processors with an RPU. The cases where 
an improvement is not obtained are the exceptions, while the general case is that where an improvement 
is obtained. Therefore, there it would have been reasonably expected that combining an RPU as taught 
by Barat with the processing circuitry of an iWarp cell would result in accelerated execution. 

36. Regarding point c, the examiner disagrees with applicant's assertion that "Barat teaches away 
from the combination" of Borkar and Barat. While Barat indicates that in certain situations combining an 
RPU with a VLIW processor would result in a performance loss, Barat also notes a technique for coupling 
reconfigurable logic with a VLIW that would not result in a performance loss [section 2.5; 5 th paragraph]. 
Therefore, Barat has not taught away from the combination of Borkar and Barat. 

37. Regarding point d, the examiner notes that the Barat survey is directed at coupling reconfigurable 
logic at the processing unit level. Barat is not concerned with and is not relied upon for teaching the 
specific application (e.g. processing array) of the reconfigurable instruction set processor. Whether Barat 
suggests using an RPU in a processing unit wherein the processing unit is part of an array of processing 
units is irrelevant since Borkar is relied upon as teaching the processing array. 

38. Regarding point e, the examiner notes that the applicant appears to be reading the claim 
language too narrowly. The claims recite processing nodes that comprise u a first standard input/output 
interface configured to communicate with a first and input/output device" and "a second standard 
input/output interface configured to communicate with a second and input/output device". Borkar has 
taught iWarp cells that comprise 4 input/output ports (i.e. standard input/output interfaces) configured to 
communicate with other iWarp cells (i.e. input/output devices) [section 2.1]. Since the iWarp cells are 
devices that input and output data, they are input/output devices. The applicant appears to be reading 
the above-cited limitations such that the standard input/output interfaces communicate with a specific type 
of input/output device. However, the claim language does not require such a reading. If the applicant 
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intends for the claimed input/output device to be of a specific type, then the applicant such amend the 
claim to indicate the specific type of device. 

39. Regarding point f, the examiner notes that a given iWarp cell has ability to communicate with 
neighboring devices that include iWarp cells and other peripheral devices. Depending on which 
neighboring device the iWarp cell wants to communicate with, the cell communicates using either the 
communication agent (in the case that the neighboring device is an iWarp cell) or the local memory 
peripheral interface (in the case that the neighboring device is not an iWarp cell) [section 2.2]. Therefore, 
the iWarp cell must make a determination whether the neighboring device that it wants to communicate 
with is a member of the plurality of processing nodes (i.e. iWarp cells). 



Conclusion 

40. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy as set forth 
in 37CFR 1136(a). 

A shortened statutory period for reply to this final action is set to expire THREE MONTHS from 
the mailing date of this action. In the event a first reply is filed within TWO MONTHS of the mailing date 
of this final action and the advisory action is not mailed until after the end of the THREE-MONTH 
shortened statutory period, then the shortened statutory period will expire on the date the advisory action 
is mailed, and any extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later than SIX 
MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Benjamin P. Geib whose telephone number is (571) 272-8628. The examiner can normally 
be reached on Mon-Fri 8:30am-5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Alford Kindred can be reached on (571) 272-4037. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) 
at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative 
or access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272- 
1000. 

Benjamin P Geib 
Examiner 
Art Unit 2181 




